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lie  ,/ItITHOR^
H. C. MURPHY is senior pathologist 
of the Bureau of Plant Industry, Soils 
and Agricultural Engineering of the 
USDA. He is stationed at the Iowa 
Agricultural Experiment Station where 
he is in charge of oat breeding.
Dr. Murphy has been with Iowa State College for nearly 
20 years, first as a graduate student in farm crops and later 
in farm crops and plant pathology. He has been working 
on oat breeding at the Iowa Station since 1928. He was 
reared on a farm in West Virginia in a region where cereals 
are among the leading crops. He graduated in farm crops 
at the University of West Virginia and then came to Iowa 
State College for graduate work. Iowa is exceedingly 
fortunate in having a man so capable directing the work in 
oat breeding at Ames.
L. C. BURNETT, with the Iowa Station for 40 years, 
carries the title of research professor, but to most of his 
friends he is “L. C.” He is in charge of wheat and barley 
breeding and works closely with Dr. Murphy in oat breed­
ing. In turn, Murphy aids Burnett with wheat and barley 
breeding.
Many Iowa farmers know that when new and better oat 
varieties started coming out from the Iowa Station in 1913, 
“L. C.” was the man who produced them. First from his 
work came Iowa 103, a definite improvement over the 
varieties then being grown. In later years came Iowa 105 
(also known as Richland), Iogold, Iowar and Iogren. Pro­
fessor Burnett has aided in the testing of the varieties which 
Dr. Murphy (“Pat” if you wish) has bred. He is responsi­
ble for the Community Grain Trials, by means of which 
these new varieties have been tested throughout the state.
JOHN M. AIKMAN is a native of Nebraska, received all 
of his college education at the University of Nebraska and 
Nebraska Wesleyan University, The son of a minister, he 
was reared in a small town where part of the family activi­
ties were devoted to “farming” an acreage. It was John’s 
job to do the farming.
He has been a member of the Botany and Plant Pathol­
ogy staff at Iowa State College since 1927. He carries the 
title of research professor of the Iowa Agricultural Experi­
ment Station and project supervisor of the Iowa hillculture 
project. He is employed jointly by Iowa State College and 
the Soil Conservation Service of the USDA.
The other three authors who contributed to this issue are: 
HORACE B. CHENEY, extension agronomist of Iowa 
State College; A. J. ENGLEHORN, research assistant pro­
fessor of agronomy at the Iowa Station; C. C. CULBERT­
SON, in charge of the Animal Production Subsection of the 
Iowa Station. All three of these men have been introduced 
to you in previous issues.
$75,000,000 More Oats in 3 Years
We take our hats off to Dr. H. C. (“Pat”) Murphy and 
his associates for giving Iowa farmers at least $75,000,000 
more income from oats in the 3 years 1943, 1944 and 1945. 
Dr, Murphy is the man who selected the varieties Tama,
Boone, Marion and Control for disease-resistance. These 
varieties have brought Iowa farmers huge increases in crop 
yields and improved quality of oats. These new varieties 
have so much more resistance to rust and smut than the 
older ones that they have far surpassed them in yield.
These varieties by conservative estimate gave Iowa 
farmers 109,142,243 bushels and $75,220,029 more income 
than they would have obtained from Gopher and Richland, 
the highest yielding of the older varieties, in the 3 years 
1943, 1944 and 1945.
The estimates are based upon about 67 percent of the oats 
grown in Iowa in 1943 being of these new varieties, 90 per­
cent in 1944 and 98 percent in 1945. The prices used in ar­
riving at the increased values were the Nov. 15 market 
prices in 1943 and 1944 which were 72 and 65 cents a bushel 
and for 1945 the Sept. 1 parity price of 69 cents a bushel.
Because of the large acreages of the new smut and rust- 
resistant varieties the old varieties, Gopher and Richland, 
probably produced better crops than they would have if 
these other resistant varieties were not being grown so 
widely. These new disease-resistant varieties shielded the 
older ones from smut and rust.
Clinton in the tests to date has surpassed Tama, Boone, 
Marion and Control to about the same extent as these 
varieties did Gopher and Richland. If Clinton continues to 
do so, Iowa farmers can look forward to still better oat 
crops in the future.
Thanks, Dr. Murphy, and your collaborators and co- 
operators of the Iowa Agricultural Experiment Station and 
the USDA.
About the Cover—
It may not be appropriate to be combining oats on the 
cover page of this October Farm Science Reporter—but 
how would you like to have a 141-acre field that would give 
you a yield of 102 bushels of 40-pound oats to the acre?
That’s what this one did. It is the field of Wayne Robin­
son, north of Marshalltown (near Albion) who grew this 
field of Clinton oats under contract for Iowa State College.
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Clinton oats in a test plot at the Agronomy Farm of the Iowa Agricultural Experiment Station at Ames. Note the 
strong, upright plants. Among Clinton's more undesirable features are irregularity in height, date of maturity.
A VA RIETY of oats that promises to turn the poor 
oats years into good ones will be 
grown by a few farmers in every 
county of Iowa in 1946, and if the 
carefully laid plan of producing 
seed works out satisfactorily, then 
it should be in many Iowa farm­
ers’ fields by 1947.
Many of you no doubt know 
something about Clinton oats, for 
it has been grown in community 
trials all over the state for several 
years. It has rather consistently 
outyielded all other named varie­
ties with which it has been com­
pared. It has the stiffest straw 
and weighs out better than any 
other variety tested in Iowa. It 
is not as uniform as we would 
like for height and varies slightly 
in maturity.
In Clinton oats, Iowa farmers 
should have in wet years a variety 
that will outyield Tama, Boone, 
Marion and Control about as much 
as these varieties did the older 
ones—Gopher and Richland (Iowa 
105). In 48 Community Grain
B y  H. C. MURPHY and  
L. C. BU RN ETT
trials reported for 1945, the aver­
age yield of Richland and Gopher 
was 57 bushels to the acre ; Mar­
ion, Tama and Boone averaged 70 
bushels—13 bushels more than 
Gopher and Richland; and Clinton 
yielded an average of 84 bushels to 
the acre—14 bushels more than 
the average for Tama, Boone and 
Marion.
Clinton’s Record
Clinton is a medium tall, yel­
low, early oat (1 day later than 
Tama, Boone and Richland, but 
3 days earlier than Marion). The 
kernels are plump and the hulls 
thin. It grows about 2 inches 
taller than Tama and Boone.
Clinton outyielded Tama, Boone
and Marion by an average of about
14 bushels to the acre in the 1945 
community trials in Iowa, but 
what about the other years? We 
have a comparison of Clinton with 
Tama, Boone, Marion, Gopher and 
Richland over a period from 1938 
to 1945 in tests of the Iowa Station 
at Ames and Kanawha. In these 
tests (see the table) it has out- 
yielded Tama an average of nearly
15 bushels to the acre; it is ahead 
of Boone an average of 16^ 
bushels to the acre. It has out- 
yielded Marion nearly 17 bushels 
to the acre. Clinton has produced 
an average of 27 and 28^ bushels 
more to the acre than the older 
varieties—Gopher and Richland.
The Community Grain trials in­
dicate that Clinton is as well 
adapted or has about as much ad­
vantage over other varieties in 
one part of the state as another.
It Outyields T am a, Boone, Marion, Control 
About Like T h ese Bid the Older Varieties
3
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Dr. Murphy is shown at the left in 
an oat nursery at the Iowa Station 
where he is injecting rust spores 
into plants of a variety known to 
be susceptible to all races of both 
crown and stem rust. The adjacent 
sections are given a natural test 
for rust resistance because of the 
opportunity rusts have to spread 
from the rows which are infected.
limitation to the time they can 
stand before they will go down, 
but they should stand much longer 
and should stand up on much rich­
er soil than the older varieties, in­
cluding those like Tama and Boone.
If we should run into a cycle of 
years when rusts do not bother, 
Iowa farmers may find that Clin­
ton does not yield much better 
than Tama, Boone, Marion and 
Control, but in the wet years 
when diseases “go to town,” Clin­
ton has shown a marked advantage.
In the rust-free years, even 
though Clinton may not show any 
great advantage in yield, it should 
be superior in its strength of straw 
and in weight per bushel. In fact 
its very stiff straw, which gives a 
long period for safe harvest, may 
be the quality that farmers will 
like most, for Clinton has the 
ability to stand up on very rich 
soil and this ability to stand con­
tinues for 10 days to 2 weeks after 
it is ripe.
Because of its sturdy straw, we 
should be able to delay harvest 
until Clinton is fully ripe and thus 
get away from the trouble of heat­
ing in the bins which many have 
had with Tama, Boone and these 
other new varieties. You can leave 
Clinton in the field longer and 
permit it to dry out well before it 
is cut or combined. In that way, 
it can be put into the bin in a 
condition that will not cause trou­
ble from heating.
With the old varieties in which 
the hulls made up a relatively 
large proportion of the grain, one 
could harvest the oats much
greener, and even if they were 
binned with considerable moisture 
in them, they would be less likely 
to heat because of the big portion 
of hull. That is nqt true with 
Tama, Boone and the others re­
leased with them, and it is not 
true of Clinton. They are all thin­
hulled.
Because of its sturdy straw, it 
may be feasible to combine Clinton 
oats “direct” while standing in the 
field—after they have become well 
dried out. Of course there is a
Plan for Distribution
Careful consideration has been 
given to the method of distributing 
Clinton oats so as to make them 
available to the largest number of 
Iowa farmers in the shortest pos­
sible time.
In the fall of 1943 the Agricul­
tural Experiment Station turned 
its seed of this new variety over 
to the Committee for Agricultural 
Development for increase and 
distribution.
There are about 20,000 to 25,000 
bushels of this seed to be distri­
buted to Iowa farmers in 1946, 
and they will be allotted to the 
various counties on the basis of 
their 1944 oat acreage. None of
Date Ripe, Height, Lodging, Test Weight and Yield of Clinton Oats 
Compared with Tama, Boone, Marion, Gopher and Richland at Ames 
and Kanawha, 1938 to 1945.
Variety
Date
ripe Height
Amount of lodging Test
weight YieldBefore
ripe Ripe
After
ripe
July Inches Percent Percent Percent Pounds Bushels
Clinton 17 35 2 4 19 33 81
Tama 16 33 23 39 64 30 66
Boone 16 34 17 19 52 31 65
Marion 20 37 27 25 60 31 64
Gopher 17 34 58 52 97 27 54
Richland 15 32 ft 44 43 80 27 53
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this seed will be available to farm­
ers in other states in 1946. Some 
farmers in Indiana and Illinois can 
get Clinton through their state 
agricultural colleges. Seed was 
made available to these institu­
tions for testing in 1939 and 1940 
and for increase in 1945. It was 
agreed that the variety would be 
released simultaneously in these 
three central Corn Belt states.
Each Iowa county to receive 
Clinton oats must have a county 
seed distribution committee. The 
county extension directors will 
usually act as secretaries for these 
committees. All actively inter­
ested county organizations will be 
invited and urged to appoint repre­
sentatives to these county com­
mittees. These may include the 
Farmers’ Union locals, county 
Farm Bureau, Grange, vocational 
agriculture groups, county agri­
cultural conservation (AAA) as­
sociations, Soil Conservation dis­
tricts and any others interested. 
Persons interested in growing 
Clinton oats should get in touch 
with their county committee. 
Don’t write to the college at 
Ames. Seed will go only to the per­
sons selected by the county com­
mittee.
This committee will meet and
select farmers who in their judg­
ment are best able to grow a good 
clean crop of seed and who can 
be trusted to handle the seed in 
the best possible manner. Those 
selected will be sent a letter of ex­
planation by the county commit­
tee, a questionnaire and an agree­
ment form. The questionnaires 
will be filled out and returned to 
the county committee.
Choose Growers
From the information in the 
questionnaires and the members’ 
own knowledge and judgment, the 
county committees will make their 
selections and list the farmers— 
the prospective seed growers—in 
the order in which they consider 
them best fitted to produce seed 
for the farmers of that county. 
Each county committee will send 
its list of farmers, together with 
the questionnaires for each, to the 
Committee for Agricultural De­
velopment at Ames. This group 
will go over the questionnaires 
again and may eliminate any name 
if the facts in the questionnaire 
indicate that the person cannot be 
expected to produce a maximum 
amount of high quality Clinton 
seed.
The farmers chosen will be
notified and invited to sign agree­
ments and make their remittance 
for seed. The seed will be sent 
out in lots of 24 to 45 bushels. 
This will be sold to the farmers at 
$2.25 a bushel f.o.b. Ames or Mar­
shalltown. It will be sent in 
3-bushel bags. The farmers who 
are selected and agree to grow this 
variety must also agree to have it 
certified.
Those who get Clinton seed 
must agree to sell at least one-half 
the crop to other farmers for seed 
and they cannot sell more than 50 
bushels to any one man without 
consent of the county seed distri­
bution committee. The price 
limitation on the seed they sell will 
be $1.00 above the Des Moines 
December 1 price of U. S. No. 2 
oats. No oats can be sold to any­
one outside the county without the 
permission of the county seed dis­
tribution committee.
All of these and other restric­
tions have been put on Clinton 
oats to try to make it available 
to the most Iowa farmers in the 
shortest possible time and to as­
sure that it will be handled by 
honest, capable farmers who have 
the soil and equipment to get the 
most possible high quality, clean 
seed from that distributed.
Clinton oats should have real advantage to the farmer who harvests with a binder, for their stiff straw makes 
it feasible to leave them standing in the field until they are fully ripe. This is an increase field, grown under 
contract for Agricultural Development Committee, Iowa State College, on the Joe Judge farm near Ames, Iowa.
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How Clinton Originated
Hybrid seed has become a kind 
of magic term to many farmers be­
cause they have seen what hybrid 
corn seed can do to yields, its 
superiority in drouth years, its 
sturdy stalks and other advan­
tages. Clinton oats is not a hy­
brid—it is a new variety that 
comes from hybrid origin. Oats 
in general are self-pollinated so 
that they are inbreds. If you 
want to cross two varieties of oats, 
the tiny flower must be opened 
and the pollination made by hand 
—a very tedious, slow process.
The oat breeding work at Ames 
is cooperative between the Bureau 
of Plant Industry, Soils and Agri­
cultural Engineering of the USD A 
and the Iowa Agricultural Experi­
ment Station. Clinton oats origi­
nated at the Iowa Station as a 
selection from a cross of D69 with 
Bond. Its value was determined in 
extensive tests in Iowa and in tests 
cooperative with the agricultural 
experiment stations in nearby 
states.
The parent D69 was developed 
from a cross of Richland and 
Green Russian. Bond came from 
Australia and was obtained with 
many others by the U. S. Depart­
ment of Agriculture. Bond is a 
stiff-strawed, mid-season variety 
which produces a plump, reddish- 
yellow kernel. It is nearly im­
mune from most of the races of 
crown rust (leaf rust) which are 
found in North America. It also is 
resistant to most races of both 
loose and covered smut, but it is
susceptible to all races of stem 
rust. Clinton gets its stem rust- 
resistance from the other parent, 
D69.
25 Pounds to 1,207 Bushels
In one year Clinton oats was 
increased from 25 pounds to 1,207 
bushels! In the fall of 1943 we 
sent 25' pounds of seed to the 
Arizona Experiment Station for a 
winter crop. It was sown under 
the direction of Dr. A. T. Bartel at 
Mesa, Arizona, in October, 1943. 
From this planting 67 bushels 
were harvested the next spring— 
May, 1944—and this seed was im­
mediately expressed to the Aber­
deen Substation of the Idaho Agri­
cultural Experiment S t a t i o n .  
There it was grown under the 
supervision of Superintendent J. 
L. Toevs. Arrangements for these 
increases in Arizona and Idaho 
were made in cooperation with the 
United States Department of Agri­
culture.
The seed was planted in Idaho 
in May, 1944, and 1,207 bushels 
were harvested in the fall of 1944 
and shipped to Ames. So, from a 
25-pound lot a year before, we 
had approximately 1,200 bushels in 
the fall of 1944. Had it not been 
for a severe windstorm before the 
crop was fully harvested in Idaho, 
we should have had around 2,000 
bushels.
Clinton Isn’t Perfect
Despite its good record, Clinton 
has some weaknesses. First of all,
Note how the stiff stubble holds 
these Clintons up off the ground so 
that the air can pass under them, 
which greatly speeds their drying 
so that they can be safely com­
bined and put in the bin. This field 
in Marshall County made a yield of 
102 bushels of 40-pound oats to the 
acre. This is another view of the 
Wayne Robinson 141-acre increase 
field, grown under contract in 1945.
it is a bit uneven in height and in 
date of ripening. Furthermore, it 
is susceptible to some of the races 
of crown rust—race 45, and similar 
ones.
There are races or “varieties” of 
the rusts just as there are of crops. 
For instance, there are 82 known 
races of crown rust (leaf rust), 
which has been the most important 
disease so far as oats are con­
cerned. Although most oats are 
highly susceptible to race 45 and 
similar ones, this race has never 
caused any serious damage to the 
crop in Iowa. Race 45 is rather 
wide spread throughout the United 
States, but so far it has always 
come into Iowa too late to serious­
ly affect the yield.
Just what this race may do in 
the future cannot be predicted. It 
is possible that eventually it may 
build up enough to cause serious 
damage to Clinton. A number of 
years ago when Richland and 
Iogold were two of our important 
varieties, it was predicted that 
their resistance to stem rust would 
not continue to hold up because 
they were susceptible to certain 
races of rust which at that time 
had not been important. Richland 
and Iogold were widely grown for 
many years, however, without seri­
ous damage from these races of 
stem rust. The same thing could 
happen to Clinton with race 45 and 
similar races of crown rust.
Races 8 and 10 of stem rust have 
been known for many years, and 
since 1943 they have built up to 
the extent that they have caused 
damage to the varieties suscepti­
ble to them. Richland, Iogold, 
Boone, Tama, Vicland, Control, 
Cedar and Marion all are suscepti­
ble to races 8 and 10 of stem rust. 
Clinton is resistant to races 8 and 
10 and to the other common races 
of stem rust.
In contrast to the build-up of 
races 8 and 10 of stem rust, which
6
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R < x/f \ W<Zii6 5?bmSon increase field being inspected by Dr. Murphy before harvest. Dr. 
urphy is 6 feet l/ 2 inches tall. Clinton ordinarily grows about 2 to 3 inches taller than Tama. Note that there 
is some uregulanty in height in this field, with a few plants much taller than the rest. The oats in the fore-
t0J >€ul0d9ilig WT  aCtUally kn c^fce^ down by transportation of machinery along this edge 
of the field. Clmton oats have the stiffest straw of any named variety tested in Iowa, Indiana and Illinois.
have increased with the growing 
of more susceptible varieties of 
crown rust, race 41, to which 
Tama, Boone, Control and Vicland 
are highly susceptible, has not in­
creased materially even though 
these varieties are now widely 
grown. It may be that race 45 
will not increase and cut down the 
advantage of Clinton.
Rusts Compete
Rusts compete with one another 
somewhat as plants do. If one is 
eliminated others may come in. 
There is also some crossing of 
races, bringing in new ones. There 
are 82 known races of crown rust, 
13 races of stem rust, 31 races of 
loose smut and 14 known races of 
covered smut. Additional races 
certainly will be found.
Treat Seed Oats
Many farmers have been of the 
opinion that if they were growing 
an oat variety that was resistant to
smuts then there was no need of 
treating their seed. We consider 
it desirable to treat grain seed with 
New Improved Ceresan or some 
other approved fungicide.; Treat- 
ing the seed will eliminate some 
root diseases, and it will cut down 
the chances of the appearance and 
increase of new races of the smuts 
to which Clinton may be suscepti­
ble. So even though Clinton oats 
are resistant to the known races 
of smuts in Iowa, we still advise 
treating the seed. Treating the 
seed can be done at very small cost.
The Blights
One of the big advantages which 
Clinton oats has over Tama, 
Boone, Control, Vicland, Cedar 
and Marion is that it is resistant 
to halo blight and Helminthospor- 
ium leaf blotch, diseases which 
cause seedling blight and leaf spot, 
thereby cutting down the ability of 
the plant to manufacture food to 
build the kernels.
Clinton’s Advantages
We believe that Clinton oats has 
three distinct advantages over 
other varieties now grown in Iowa. 
They are:
1. Higher yielding ability.
2. Stiffest straw of any variety 
now available. In some of the 
community grain trials birds have 
been noted lighting on these 
sturdy Clinton plants and picking 
out the plump kernels. Some other 
varieties are not strong enough to 
hold a blackbird or a sparrow, but 
Clinton is.
3. Higher test weight. The 
kernels are plump and the hulls 
thin. They will provide a much 
more valuable oats for feeding.
Clinton should prove a real boon 
to Iowa farmers. While it is not 
perfect, our tests show that it is 
superior to anything else so far 
available. Considerable Clinton 
seed should be available in 1947 
and enough for everyone in 1948.
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Winter condition of contoured grapes following pruning in February. 
The vines were planted a foot from the down-hill edge of a 4%-foot 
bench terrace. The furrow and ridge above the cultivation strip re­
tard runoff. Cover here is Korean lespedeza and Kentucky bluegrass.
W HAT TO DO with the land that is so hilly and steep 
that it cannot be farmed in the 
usual way is a problem on many 
Iowa farms. We have been trying 
to get an answer to this problem 
in a joint research project of the 
Iowa Agricultural Experiment Sta­
tion and Soil Conservation Service 
of the USDA.
For studying the problem the 
government dropped into our laps 
a 187-acre farm in southern Iowa 
at Floris. The farm had been so 
badly eroded that all of the topsoil 
was gone over most of it and even 
some of the subsoil had been 
washed away from parts of it. In 
Iowa we have a lot of fertile, near­
ly level or rolling land that good 
farming practices will keep pro­
ducing cultivated crops well. But 
on many farms there are areas so 
steep that they cannot be farmed 
in the usual manner.
This farm on which we started 
working in 1937 was poor enough 
that it had been unable to support 
a family, so that it had been sold to 
the government at $10 an acre.
In the 8 years that we have 
been working on this problem, we 
feel that we have made some pro­
gress. We have demonstrated that 
soil of this kind—very hilly and 
with most of the topsoil gone— 
will produce certain crops success­
fully. We have found that it will 
produce grapes, plums, nut trees, 
post trees, farm forage trees (such 
as honey locust with high sugar 
content, bur oak and selected per­
simmons), high tannin sumac, fig­
ured walnut and other trees for 
veneering, conifers for Christmas 
trees and trees of various kinds for 
shelter belts, woodlots and even for 
lumber production.
Fruit Yields
Here are the yields we have ob­
tained on this extremely hilly, 
badly eroded soil: Grapes up to 
8 pounds per vine, or about 2 tons 
to the acre; plum yields as high as 
5 to 6 bushels to the tree and an 
average of *4 bushel per tree from 
5-year-old trees (Superior variety) 
in 1942. These best yields of 
grapes and plums have been ob­
tained by using the best horticul­
tural practices such as spraying 
and the ' best adapted varieties 
found, but without the use of any 
kind of fertilizer on the soil. The 
crop from one plum tree in one sea-
B y  J. M. AIKMAN
son has sold for enough to pay for 
the land at the price it was pur­
chased—$10 an acre.
The crops listed above are not 
the usual kind of crops we think 
of producing on Iowa farms, but 
neither are these steep areas the 
usual kind of farm land. We must 
find crops that fit this kind of soil 
to get the most from it.
Forest or Pasture Land?
In the past the answer to the 
problem of how to use our soils of 
different degrees of slope has 
seemed simple—rotation cropping 
for level to moderately hilly land— 
pasture and forest for steep, hilly 
land. Recently we have learned 
that because livestock injure trees, 
it cannot be pasture and forest for 
hilly land, but we must decide 
whether it should be pasture or 
forest.
There really is no set rule for 
deciding how to use steep land, but 
we do know that we must keep 
this soil “nailed down” with roots 
of grasses and legumes or with 
trees and woody plants.
Pasture and Woody Plants
In our experiments at the Co­
operative Hillculture Farm at 
Floris, we have shown that you 
can grow grasses and legumes 
such as are usually used for pas­
ture or meadow in strips between 
contour rows of fruit trees or other 
kinds of trees, vines or shrubs. 
These strips of grass and legume 
crops hold the soil in place, build 
it up and prevent water runoff.
This means that we can produce 
fruit and other valuable crops on 
soils where erosion control would 
be impossible with our usual Iowa 
cultivated crops. This permits us 
to use grasses and legumes along 
with woody plants (trees and 
vines) to conserve soil and water 
to the advantage of both kinds of 
plants and at the same time pro­
duce valuable fruit crops or other 
woody plant crops.
We do not pasture these strips
8
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in between the trees. They are 
established and grown to help con­
serve soil and water. In this way 
we obtain the beneficial soil con­
serving effects of pasture, meadow 
and woody plants growing in the 
same sort of plant communities as 
they do in nature around the edges 
of woods. If you like a bit of 
hunting occasionally, you may be 
interested to know that these pro­
vide fine wildlife areas.
Fruit on the Hills
One of the best uses that can 
be made of some of these steep 
hills is to put them into produc­
tion of fruit crops, we have con­
cluded. Few farm families have 
enough fruit in their diet. Studies 
made in southern Iowa show that 
only about 5 farms out of each 100 
produce as much fruit as the farm 
family needs. Usually, too, the 
small acreage that is used for fruit 
is the most nearly level—the most 
valuable land on the farm though 
it may not be most suitable for 
fruit. We need to turn to the 
hilly spots that have eroded, or 
would erode if we farmed them, 
for the place to plant our fruit 
trees and vines.
The fruit to be grown will prob­
ably be one of the following: 
Apples, pears, plums, peaches, 
cherries, grapes, cane fruits and 
strawberries. Peaches probably 
should not be attempted except in 
the three or four southern tiers of 
Iowa counties, and eVen there one 
cannot be too sure of getting a 
crop. The average farmer will 
probably be interested in growing 
two or three kinds of fruit, depend­
ing on his neighbors for other 
kinds. If you are in doubt about 
the varieties of fruit to plant in 
your region, consult the horticul­
turists at Iowa State College for 
recommendations.
Preparing for Planting •
Here are our general recom­
mendations for preparing the soil, 
based on our experiments at 
Floris:
1. Contour Planting. On hilly 
land, all fruit should be planted in 
rows on the exact contour. If the 
slope is not too steep, two or three 
or even more rows of cane fruit 
may be placed on one contour
strip or bench terrace. Generally 
there should be only one row of 
fruit trees to each bench with the 
space between rows conforming 
to the original slope of the orchard.
2. Terraces, Regular Type or 
Bench. No larger terrace struc­
ture should be built than is neces­
sary to control erosion. We have 
found that much of the problem of 
holding the soil in place can be 
done by growing pasture and 
meadow plants between the rows. 
This is a lot cheaper than building 
regular terraces and has the added 
advantage of not breaking up the 
original structure of the soil and 
helping build the soil while it is 
holding it down.
So we feel that terraces of the 
(regular type probably should not 
be built unless you find that one or 
two terraces with a slight grade 
are needed to carry off some of the 
water from the slope. Even where 
this is necessary, we find that 
bench terraces on the exact con­
tour should be used for the rows 
/of fruit between the terraces.
If you are bothered about the 
problem of building these terraces, 
get in touch with the soil conserva­
tion technician in your district and 
with his help you can build the 
regular terraces with a plow. The 
fruit trees can then be placed on 
this terrace as well as on the 
plowed contour strips or bench ter­
race.
You can prepare the plowed con­
tour strips or bench terraces for 
planting your orchard very easily 
and simply by using a horse-drawn 
plow, disk and harrow. Before 
starting to make the bench ter­
races, you should have all of. the 
contour lines staked at the correct
Top: Ripe white grapes in 1945. 
Much of the subsoil was lost years 
ago from this slope. The yield of the 
white grapes has been about V/2 
tons an acre and of Concords 2 tons.
Middle: Six-year-old catalpa trees 
growing on a 2-foot bench on the 
contour. Because of shading and 
leaf fall, the soil under these 
trees is rebuilding very rapidly.
Bottom: These are Superior plums 
grown on a 6-foot bench terrace 
with cultivation only on the upper 
side. The soil was eroded Lindley 
with 2 inches of topsoil remaining.
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Seven-year-old Thomas walnuts 
growing in individual half-moon 
shaped basins. The basins are con­
structed and located so that they 
will catch and hold all of the water 
which falls upon the steep slopes.
spacing for the trees or vines to 
be planted. Each line of stakes 
will represent a row in the orchard.
In preparing a given bench ter­
race you should first plow out the 
row of stakes, making a furrow 10 
or 12 inches deep. Then plow 3 to 
9 additional furrows, each one of 
less depth than the preceding one. 
The last furrow on the up-hill side 
should be only about 3 or 4 inches 
deep. The plowed contour strips 
will then vary in width between 
about 4 feet and 12 feet. The 
width of the completed bench ter­
races depends on the steepness of 
the slope and the fruit to be 
planted.
In general the steeper the slope 
the narrower terraces should be. 
Experiments at the Hillculture 
Farm at Floris show that bench 
terraces of 4 to 4 4^ feet are wide 
enough for grapes and cane fruits; 
those of 6 to 8 feet are wide enough 
for plums or peaches, and bench 
terraces of 10 to 12 feet are wide 
enough for apples. Do not make 
them any wider than necessary be­
cause there must be sufficient un-
Here's a telescopic view showing a 
portion of the farm. In the fore­
ground are grapes of various var­
ieties, and in the background one 
of the experimental plum orchards.
plowed space left between the 
rows to prevent erosion.
After the contour strips are 
plowed they should be thoroughly 
disked and harrowed. If they are 
prepared in the early spring before 
planting, the disking and harrow­
ing can immediately follow the 
plowing operation. If the plowing 
is done in the fall, our experiments 
show that it is better to delay disk­
ing and harrowing until the next 
spring. In fields having enough 
plant cover so that the space be­
tween the rows is protected over 
winter, the bench terraces have 
proved to be in better condition for 
early planting when the plowing 
was done in the fall before.
3. Plant Cover Between the Rows 
of Trees. Maintaining a good veg­
etative cover between the bench 
terraces (1) protects and builds 
the soil on the slope and (2) 
furnishes a handy source of mulch­
ing material. Usually mixtures 
of legumes and grasses make the 
best cover. The following crops 
have given good results: Korean 
lespedeza with or without blue- 
grass ; birdsfoot trefoil and blue- 
grass or brome; alfalfa and brome- 
grass; prairie grass mixtures and 
two or three good pasture seeding 
mixtures. The higher the yield 
from the interplanting mixture, the 
more rapidly the soil will be im­
proved, since none of the plant 
cover material is removed from the 
slope, but one must be careful to 
see that the grasses and legumes 
do not compete too much with the 
trees.
Soil and water have been con­
served best when the plowed con­
tour strips were prepared in fields 
already covered with vegetation. 
A good weed cover is much better 
than no cover. Weed covers can be
replaced with legume-grass mix­
tures before or after the bench 
terraces are made. If you need to 
prepare a seedbed for the legume- 
grass mixtures, make sure that all 
of the strips are not plowed at 
once, leaving the entire slope un­
protected from erosion.
In the experiments where the 
orchard was established on prac­
tically bare cropland, the tree 
rows were staked at the proper dis­
tance and the interplanting strips 
of grasses, legumes or mixtures 
were established the year before 
the bench terraces for the trees 
were prepared and planted. To 
plant the orchard on cropland, the 
first year a winter cover of hairy 
vetch and rye may be planted in 
the interplanting area as late as 
the first week in September the 
previous fall.
Planting Space, Location
The spacing between the rows of 
trees and vines will not be uniform 
because the rows are located on 
the contour. Spacing between two 
rows of each kind of fruit should 
not be closer than the smaller fig­
ure in the accompanying table. 
Two rows of apples, for example, 
should not be closer than 33 feet. 
If the space between two adjacent 
contour rows of the same fruit be­
comes twice this space, a short 
row may be put in. The space be­
tween plants in the row can be re­
duced when the space between the 
contour rows becomes greater. Be­
tween rows of different fruits, you 
can adjust the distance by averag­
ing the least spacing for the two 
fruits.
For erosion control it seems bet­
ter to place the row of trees near 
the lower side of the bench terrace 
and cultivate only on the upper 
side. The distance from the edge 
of the bench on the lower side 
should be not less than 1 foot for 
grapes, about 2 feet for plums, 
peaches and cherries, and about 3
RECOMMENDED SPACING OF FRU IT PLANTS AND TREES
Fruit Space between rows, feet
Space in 
rows, feet Fruit
Space between 
rows, feet
Space in 
rows, feet
Apple
Pear
33 - 40 
22 - 30
33 - 40 
22 - 30
Blackberry 
Currant and
7 - 9 3 - 4
Cherry 18 - 22 18 - 20 gooseberry 7 - 8 4 - 5
Peach 16 - 20 16 - 18 Black raspberry 6 - 8 4 - 5
Plum 16 - 20 16 - 18 |Red raspberry 6 - 8 3 - 4
Grape 8 - 10 8 - 10 Strawberry 4 1 - 1/^
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feet for apples. Apples and pears 
are the only trees which give much 
better results when planted in a 
row down the middle or slightly 
below the middle of the bench 
whether cultivated on one or both 
sides. Mulched trees or vines can 
be planted down the middle of the 
terrace because no room needs to 
be left on either side for cultiva­
tion.
Cultivating Methods
It is better to cultivate on only 
the upper side of the bench terrace 
than on both sides because of the 
difficulty of maintaining the down­
hill shoulder of the bench if it is 
kept tilled and bare by cultivation. 
This is especially true where the 
fruit is planted on steep slopes 
where the bench terraces must be 
narrow. For this reason it is bet­
ter, if possible, to plant larger 
trees, such as apples and pears, on 
more gentle slopes where wider 
bench terraces can be made which 
will allow for at least 8 feet of 
cultivation or mulching. For some 
varieties of these larger trees culti­
vation or mulching on both sides 
of the row seems desirable.
One-horse cultivators, 5-shovel 
and double shovel, may be used to 
good advantage in bench terrace 
cultivation. Care must be taken 
in the use of the double shovel 
plow not to plow deep enough to 
injure the roots. For all of the 
fruits mulching gave at least as 
good results as cultivation and 
better erosion control. We ex­
pected more injury from plant dis­
eases and insect pests because of 
mulching, but as yet (in 8 years) it 
has not developed. All pasture 
and meadow plants grown between 
the fruit rows, if not used on the 
benches for mulch, should be left
Seven-year-old Underwood plum 
trees cultivated on the upper side 
only. The plant cover used between 
the rows on the Lindley loam sub­
soil is Korean lespedeza and Can­
ada bluegrass. Both do well here.
Below: A 7-year-old plum tree in 
bloom on mulched bench terrace on 
the contour. These Minnesota plums 
have produced well on eroded soil.
in place to build up the soil of the 
orchard.
A method which has proved 
quite practical is to plant the rows 
of fruit trees slightly wider apart 
'than the recommended spacing and 
maintain permanent strips of vege­
tables or truck crops down the 
¡middle of the interplanting space. 
On each side of a row of fruit trees 
on a cultivated or mulched bench 
'terrace is a strip of permanent 
grass, legume or mixed cover. Be­
yond this on each side is a strip of 
vegetable or truck rows, beyond 
this a strip of the grass and leg­
umes and then the tree row on a 
bench terrace.
Value of Other Uses
/ The value to the farm of making 
other uses of hilly land than for 
rotation cropping, pasture or forest 
will depend chiefly on the interest 
and effort of the farmer and the 
acreage and condition of the land 
available for these uses.
As soil conservation farm plans 
are completed for an increasing 
number of the farms in Iowa, it is 
becoming apparent that there is 
available, on almost every farm, at 
least an acre or two which is bet­
ter adapted to fruit growing and 
other permanent agricultural crops 
than for anything else. On many 
farms the home site is the steepest 
and most broken part of the farm.
The tall trees here 
are black locust in 
their second year, 
growing on a narrow 
bench terrace on 
the exact contour.
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On these farms the hillculture 
orchard can well be placed close to 
the house and barnlot and be in­
cluded in an over-all plan for the 
use and beautification of the home 
site and its protection from erosion 
and from wind. On other farms 
the unused area may even be on 
the “back 40.”
We can hardly overestimate the 
value to the farm family of fruit 
and other woody plant crops which 
can be produced with little effort 
right at home under conditions 
which will insure complete erosion 
control and rapid soil building. 
No little part of the value of put­
ting our hilly land to work is the 
interest which the entire family 
may have in it and the better use 
which can be made of the time of 
the different members of the fam­
ily in off seasons.
Many of you may feel that your 
farm has too little cropland and 
too much rough, hilly land. A 
little well directed study and effort 
on the problem of the use of this 
excess hilly, eroded land can lead 
to a well developed plan for its full 
use. Practically all of the uses for 
hilly land which have been adapt­
ed or developed on the Iowa Co­
operative Hillculture Farm may be 
expanded so that, on a given farm, 
one or more of them may be uti­
lized to add materially to the in­
come of the farm.
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Hauling manure directly from the barn and spreading it on fields where 
it will be plowed under immediately aids in preserving its soil-building 
properties. Where manure is piled outside with no protection, the 
losses from leaching and firing greatly reduce its fertilizing value.
B y  H. B. CHENEY and  
A. J. ENGLEHORN
GOOD FARMERS for years have considered the manure 
produced on their farms a valuable 
fertilizer and many carefully con­
ducted experiments have shown 
that these farmers have been right.
Here are some of the highlights 
of the value of manure which have 
come from our experiments at the 
Iowa Station, from experiments 
elsewhere and from calculations:
if The manure produced on an 
average quarter section farm in 
Iowa is worth as much as the com­
bined value of the oat and hay 
crops of the farm, or one-third the 
value of the corn crop.
2. The manure produced in the 
barns and lots has a crop produc­
ing value four times that of the 
limestone and commercial ferti­
lizer used on the average Iowa 
farm.
3. On a highly fertile, dark- 
colored soil (Webster) at the 
Agronomy Farm at Ames, manure 
has been applied over a 30-year 
period at the rate of 8 tons to the 
acre once each 4 years in a 4-year 
rotation of corn, corn, oats and 
clover-timothy hay, and it has in­
creased the value of the four crops 
in the rotation $19.12 an acre using 
10-year average prices. Each ton 
of manure had an actual value of 
$2.39 in increasing the crop yields.
4. Manure applied to less fertile 
soils than the Webster has given 
even better, yields, and its value 
per ton is higher when applied in 
amounts smaller than 8 tons per 
acre each 4 years.
5. The organic matter has de­
clined only a third as fast where 
manure has been applied to soils 
as where it hasn’t in plots at the 
Agronomy Fajrm of the Iowa Sta­
tion. This was over-a 20-year test 
period. Organic matter gives the 
soil its life, prevents it from bak­
ing and becoming cloddy, gives it 
capacity to hold water and makes 
more plant food available.
6. Because manure increases 
yields, the same amount of labor 
and power used in preparing the 
seedbed, planting, tending and 
harvesting a crop will give more 
bushels of grain or more tons of 
hay. Applying manure makes it 
possible to produce the same 
amount of crop from fewer acres.
7. A ton of well-preserved, 
mixed manure (bedding and drop­
pings of animals) contains plant 
food equal to about 100 pounds of 
a 10-5-10 commercial fertilizer; 
that is, 10 pounds of nitrogen, 5 
pounds of phosphoric acid and 10 
pounds of potash.
8. Manure helps prevent soil 
erosion by making the soil able to 
absorb more of the water which 
falls on it so that less water runs 
off. It also stimulates plant 
growth, which slows down surface 
runoff and favors water absorp­
tion.
9. Manure alone is not enough 
on most Iowa soils. Many of them 
are acid and need lime to grow 
legumes. Addition of phosphate 
fertilizer with manure and lime­
stone is highly profitable on many
Iowa farms. On sloping soils, 
contour tillage is essential.
Manure’s Importance
Livestock on the average 160- 
acre Iowa farm produces about 
280 tons of manure each year. Of 
this, 240 tons are available for 
cropland and the remainder falls 
on permanent pasture. Perhaps 
1/3 of that available for cropland 
is dropped directly in the fields 
and the remainder, 160 tons, is 
dropped in the barns and lots. On 
the basis of its ability to increase 
crop yields, a ton of manure is 
worth about $2.40 using 10-year 
average prices. In terms of crop- 
producing value the average Iowa 
farm produces manure worth $570.
This same average Iowa farm 
produces a $1700 corn, crop, a $240 
oat crop and a $240 hay crop. Ac- 
c o r d i n g l y ,  the crop-producing 
value of manure, when unwasted, 
is more than equal to the value of 
the hay and oat crops combined or 
to 1/3 the value of the corn crop. 
It is worth 1/8 of the value of all 
livestock on the average Iowa 
farm Jan. 1, 1945.
It Adds Plant Food and Helps to Make the 
Nutrients Already in the Soil Available
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EFFECT OF MANURE ON AVERAGE ANNUAL SO N  ¿O S S  
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Fig. 1.
A rough estimate of the amount 
of manure produced on an Iowa 
farm can be easily made from the 
weight of crops fed. At the Ohio 
Agricultural Experiment Station, 
an average of 1.5 pounds of ma­
nure was produced for each pound 
of crops fed or used as bedding. 
This manure was all carefully 
saved and kept under excellent 
storage conditions. This quantity 
is not saved on the average Iowa 
farm. Actually the loss from ma­
nure dropped in the barns and lots 
through heating and leaching is 
more than 50 percent on most 
Iowa farms. With reasonably 
good care, 1.0 pound of manure 
should be available for each pound 
of crops used on the farm. This 
method of calculation along with 
estimates based on the numbers 
of different kinds of livestock were 
used in the above comparisons.
The importance of manure can 
also be illustrated by comparing 
its crop-producing value with that 
of limestone and mineral fertilizer. 
The manure produced in the barns 
and lots has a potential crop-pro­
ducing value equal to four times 
that of the fertilizer and limestone 
used in 1944 on the average Iowa 
farm.
Increases Crop Yields
The ability of manure to in­
crease the yield of crops has been 
recognized for centuries. Manure 
helps even good productive soils. 
The effects of manure have been 
studied since 1915 on Webster soil, 
a dark, highly fertile soil at the 
Agronomy Farm at Ames. A 
4-year rotation of corn, corn, oats, 
and clover-timothy hay was fol­
lowed. Part of the plots received 
no treatment. Others received an 
application of 8 tons of manure
EFFECT O F  SOIL TREATMENT ON THE 
YIELD O F  ALFALFA H A Y . . . . .
35 CROPS ON 3 FO/L TYPES. /9/S '-/93?
Fig. 2.
once each rotation. The manure 
was applied to the clover spd and 
plowed under for corn.
This rate of manuring is prac­
tical on livestock farms where the 
yields of corn and oats are 65 
bushels per acre and hay yields 
2.75 tons per acre. Actually, if 
all of the crops were fed, about 12 
tons of manure would be produced 
per acre per rotation. With good 
management and allowing for 
some sale of crops, 8 tons could be 
saved to apply to the land. On 
most Iowa farms the amount of 
manure produced will be appreci­
ably less than this. Moreover, as 
much as 50 percent of the value is 
easily lost by careless handling.
While good yields were obtained 
without any treatment other than 
a good rotation, manure (see table 
1) increased the yield of all crops 
even though the soil on which it 
was used was very fertile. The 
yield of corn was increased an 
average of 10.8 bushels per acre; 
oats, 3.7 bushels per acre; and 
clover hay 0.58 ton.
Clover Increase Largest
Surprisingly enough, the largest 
percentage increase in yield was 
obtained on the clover hay. 
Though the manure was applied 
ahead of the corn, the clover crop 
was increased 27 percent while the 
corn showed a 20 percent increase 
in yield. Similar results have been 
obtained in other experiments.
In this experiment, the manure 
resulted in increased crops worth 
$19.12 per acre per rotation accord­
ing to calculations based on aver­
age farm prices for the period of 
1934-1943. Each ton of manure 
produced increased crops worth 
$2.39. On less fertile soils even 
greater values than this are ob­
tained. Also, manure applied at 
lower rates per acre usually gives 
larger increases per ton of ma­
nure.
The use of manure and other 
soil fertility and conservation prac­
tices means more production per 
acre ; more food produced per 
farm ; lowered production costs. 
On the basis of the data shown 
in table 1, 84 acres of land receiv­
ing manure will produce as much 
food as 100 acres without manure. 
Wise use of available manure al­
lows greater production on the 
same number of acres.
Aids in Erosion Control
Manure is a big aid in decreas­
ing soil erosion. Two of the pri­
mary causes of erosion are the loss 
of soil organic matter and insuf­
ficient vegetative protection. Ma-
TA BLE 1. E FF E C T  OF MANURE ON TH E YIELD  OF CROPS IN 
A 4-YEAR ROTATION, W EBSTER SERIES  
__________________ AGRONOMY FARM, 1915-1938. K
Crop*
Yield per acre Increase per acre when manured
No manure 8 tons manure** In yield Percent In value*
Corn (bu.) 
(1st Yr.) 56.1 67.9 11.8 21.1 $7.08
Corn (bu.) 
(2nd Yr.) 51.4 61.1 9.7 19.1 * 5.82
Oats (bu.) 60.0 63.7 3.7 6.2 1.29
Clover (tons) 2.12 2.70 0.58 27.3 4.93
23 oat crops and 19 clover crops.Includes 23 corn crops (1st yr.), 23 corn crops (2nd yr.),**Manure applied on the clover sod.
F j f e g PI ™  1934' m 3 ; 60c 'oat. 35C per buehe],
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nure contributes towards the solu­
tion of both of these problems.
As shown in table 3, manure 
helps to slow up the decline in soil 
organic matter. This is done in 
two ways, by direct additions to 
the supply and by stimulating 
more plant growth. Improvement 
in plant growth also furnishes a 
more effective canopy of leaves 
and stems, which breaks the fall of 
the raindrops, thus slowing up sur­
face runoff, increasing absorption 
and decreasing erosion.
Although manure can generally 
best be used for corn, there are 
badly eroded knolls and hillsides 
where it may have more value in 
establishing stands of legumes and 
grasses. It may mean the differ­
ence between success and failure 
in getting a good stand. It takes 
a good legume grass sod to control 
erosion on these areas.
The effect of heavy applications 
of manure on soil losses on Mar­
shall silt loam subsoil under con­
tinuous corn is shown in fig. 1. In 
this experiment, manure was ap­
plied at rates of 8 and 16 tons per 
acre per year for each of 3 years. 
During the next 3 years the plots 
were continued without manure 
additions in order to study the 
residual effects. In view of the 
abnormally heavy rates—24 and 
48 tons in 3 years—the average 
annual soil losses for the 6-year 
period are used.
It is evident that the addition 
of manure brought about a sig­
nificant reduction in soil loss. 
Similar trends were also noted in 
surface runoff. The first 8-ton 
was somewhat more effective than 
the second 8-ton addition.
rapidly under some systems than 
under others. Manure greatly 
slowed up the decline in organic 
matter depletion. Under contin­
uous corn the decline with manure 
was only one-third as great as 
where no manure was used. Where 
manure was used in a 4-year rota­
tion, organic matter losses were 
reduced to a very low level.
The trend in nitrogen content of 
the soil followed closely that of 
the organic matter, as might be 
expected since nitrogen is an es­
sential part of soil organic matter 
or humus. In Iowa soils the or­
ganic matter contains close to 5 
percent of nitrogen.
The advantages of a soil well 
supplied with organic matter are 
well recognized. When a soil loses 
its organic matter, it becomes 
lifeless, runs together badly, bakes 
and becomes cloddy, loses its 
moisture-holding capacity and be­
comes lower in available plant 
food. A good supply of active 
organic matter is necessary in 
maintaining soil fertility.
Returns Plant Food
The ability of manure to in­
crease crop yields is due largely to 
its content of nitrogen, phosphorus 
and potassium, A ton of well- 
preserved mixed manure contains 
plant food nutrients equal to about 
100 pounds of a 10-5-10 fertilizer; 
that is, 10 pounds of nitrogen, 5 
pounds of phosphoric acid and 10 
pounds of potash. At present 
prices the total plant food in a 
ton of manure would cost about 
$2.32 if bought in commercial ferti­
lizer. One should remember, how­
ever, that the plant food in ma­
nure is somewhat more slowly 
available than that in mineral 
fertilizer. A number of experi­
ments have shown that the benefit 
of manure is distributed over a 
long period of time.
The amount of plant food re­
turned to the soil in manure influ­
ences fertilizer requirements and 
consumption. In Iowa, the num­
ber of livestock units is the largest 
of any state in the nation. Ac­
cordingly, the amount of manure 
produced is proportionately large.
As shown in table 2, 372,000 tons 
of plant food are returned to crop­
land in Iowa annually, assuming 
that 60 percent of that available in 
manure is returned. This is over 
15 times the plant food contained 
in commercial fertilizers sold in 
Iowa in 1944. Careless handling of 
manure results in losses of plant 
food equal to several times that 
contained in commercial fertilizers 
sold in 1944.
Manure Alone Not Enough
Manure alone is not a complete 
soil treatment. Most Iowa soils 
are acid and are improved by ap­
plying lime. On many soils, phos­
phate fertilizer and other mineral 
fertilizers are also needed for best 
results.
The need for a combination of 
soil fertility treatments is illus­
trated in fig. 2. Although manure 
alone increased the yield of alfalfa, 
the addition of lime and super­
phosphate increased it still further! 
In these experiments, manure was! 
applied on the average at the rate 
of 2 tons per acre per year for the
Slows Depletion
Manure slows the decline of soil 
organic matter. This is well illus­
trated by the data in table 3. On 
the Agronomy Farm fertility plots 
at Ames, several rotations and soil 
treatments have been studied con­
tinuously since 1915. In 1917 and 
20 years later, in 1937, soil sam­
ples were obtained to study the 
effects of the various treatments 
on the soil.
The organic matter content of 
the soil declined under all systems 
of management, but much more
Below is shown a comparison of clover with and without manure, side by 
side. At left the plot had no treatment and yielded 0.87 ton per acre. 
At the right, 10 tons of manure was added each 5 years and yielded 1.98 
tons per acre in a 5-year rotation of corn, com, oats and 2 years hay.
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TA BLE 2. PLANT FOOD CON­
TENT OF MANURE AND 
COMMERCIAL FER T ILIZ ER  
IN IOWA, 1944.
Item Total amount 
in tons
Estimated 
plant food 
in tons
Commercial
F  ertilizer 
Manure— 
Total avail­
able for
99,900 24,700
cropland 
Manure— 
Assuming 
60% is saved 
and used on
50,000,000 620,000
cropland 30,000,000 372,000
corn crop in the rotation. Lime­
stone was used in sufficient 
amounts to neutralize soil acidity. 
Superphosphate was used at the 
rate of 120 pounds per acre of a 
20 percent material to all grain 
crops in the rotation.
The use of manure is, therefore, 
only one phase in a sound soil 
fertility and conservation program. 
It gives best results when used as 
a part of a good soil management 
program including adequate drain­
age, adapted crop rotation, liming 
of acid soils, use of commercial 
fertilizers, and contour farming 
and terracing on sloping soils.
Handling, Storing Manure
Careless handling and storing of 
manure often results in large 
losses. Greater returns can be ob­
tained by :
1. Using sufficient bedding in 
barns and sheds to insure absorp­
tion of the liquid.
2. Hauling directly from the 
barns to the fields whenever pos­
sible. It should be plowed down 
or disked in as soon as possible, 
especially on sloping land.
3. Storing under a roof and on a 
water-tight floor. Manure keeps 
best when well compacted. Cattle 
sheds are ideal storage places.
4. Spreading ahead of corn.
5. Applying lightly. Greater re­
turns per ton are obtained than 
with heavy applications. One 
should plan to cover all of the corn 
acreage.
6. Applying evenly.
Penicillin for Mastitis
Research is under way at vari­
ous institutions with the use of the 
new drug, Denicillin, for the cure 
of mastitis in dairy cows. The re­
sults reported have been promis­
ing.
The University of Illinois has 
reported that of 44 infected quar­
ters treated, approximately 60 per­
cent were cured after one treat­
ment; seven quarters reauired two 
treatments and three quarters re­
quired three treatments. Onlv 
seven infected quarters (about 15 
percent') remained infected after 
three separate infusions of penicil­
lin. In this experiment 14 of 18 
treated cows were cured.
Experiments with penicillin for 
mastitis are under way now at the 
Veterinary Research Institute of 
Iowa State College. Results of 
this work will be reported later.
Only six soybean strains out of 
a total of 3,000 tested at the Iowa 
Station in the period from 1937 
to 1942 were sufficiently promis­
ing to warrant further trial. These 
selections will probably not be re­
leased as varieties but will be used 
as parents in the attempt to breed 
their desirable qualities into new 
varieties.
"Pep" Bluegrass Pastures
XT* XPERIM EN TS conducted by 
the Iowa Station at the Pas­
ture Improvement Farm, Albia, 
point the way to making bluegrass 
pastures produce more feed.
Two treatments of 5-acre pas­
tures were compared side by side 
with untreated pastures. The 
check pastures (all of the treat­
ments were in duplicate) received 
no treatment. Two pastures were 
treated with 3 tons of limestone 
per acre, heavily disked and re­
seeded to a mixture of clovers and 
lespedeza. The third set of pas­
tures was limed, disked and re­
seeded in the same manner and in 
addition fertilized with phosphate.
Steers were then put on these 
pastures to determine the number 
of days of grazing that the pas­
tures would stand and how much 
“beef” each would produce.
The pastures without treatment 
gave an average of 83V2 days of 
grazing and the gain of the steers 
was 97.5 pounds each. In com­
parison, the pastures limed, disked 
and reseeded to the c l o v e r -  
lespedeza mixture gave an average 
of 111x/2 days of grazing and pro­
duced 143 pounds gain of weight 
per steer. This decided increase 
was obtained the first year after 
treatment in which the bluegrass 
sod was drastically torn up.
The steers on the pastures that 
were limed, disked, reseeded and 
given phosphate fertilizer treat­
ment did not gain as well as those 
on pastures not given phosphate 
the first year, but in 1945, the 
second year after treatment, the 
pastures with phosphate showed a 
decided advantage over those 
limed, disked and reseeded only.
These tests point out clearly 
that liming, disking and reseeding 
with clovers and lespedeza can 
greatly improve southern Iowa 
pastures.
The clover-lespedeza mixture 
consisted of 5 pounds biennial 
white sweetclover, 3 of medium 
red clover, 2 of alsike and 10 of 
Korean lespedeza. Lime was ap­
plied in the fall and all pastures to 
be reseeded were springtoothed 
and heavily disked in the fall. The 
phosphated pastures received 250 
pounds of 20 percent superphos­
phate in the spring.
TA BLE 3. E FF E C T  OF MANURE ON TH E ORGANIC MATTER 
CONTENT OF TH E SOIL
Clarion Series, Agronomy Farm, for 20-year 
Period From 1917 to 1937
Cropping
system
Manure
treatment
Average loss of 
organic matter
lb. per acre nercent
Continuous corn None8 tons in 4 yrs.
18,100
5,400
189
6.2
Modified 4-yr. rotation 
(corn, oats, legume hay, 
wheat and 5 yrs. alfalfa in 25).
None
8 tons in 4 yrs.
8,600
1,200
10.2
1.5
15 15
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Good Beef From Silage
W HEN W E PLANNED our cattle feeding tests in the 
fall of 1944 at the Iowa Station we 
did not know that Iowa would 
have some soft corn this year. 
But these tests point the way for 
good gains and satisfactory finish 
with corn silage and a limited 
amount of shelled corn. This test 
was made with medium to good 
grade native steers.
In our feeding tests of the past 
season we fed two lots (Lots 1 
and 2) of steers a full feed of corn 
silage and no corn for 120 days, 
then finished them with only 60 
days of shelled corn full-fed. These 
steers were fed for 180 days and 
made an average gain for the full 
feeding period of approximately 
1.8 and 1.9 pounds per steer daily.
The daily feed per steer of these 
two lots for the first 120 days was 
\y2 pounds of soybean oilmeal, 1 
pound of alfalfa hay, 1 ounce of 
mineral mixture and block salt 
self-fed, in addition to corn silage 
full-fed. After 120 days the corn 
silage supply was gone and the 
steers were put on prairie grass 
hay and were got onto a full feed 
of shelled corn as quickly as pos­
sible. The soybean oilmeal was 
limited to 1 pound per steer daily.
Corn 76 Days, 106 Days
Another lot (Lot 3) of steers 
was fed for the first 90 days the 
same as Lots 1 and 2, and then 
were put on . shelled corn for 76 
days when they were marketed. 
The steers of this lot made an 
average daily gain of approximate­
ly 1.9 pounds. They were fed 166 
days. Corn silage was discon­
tinued after 120 days and prairie 
hay fed in its place.
Lot 4 steers were fed the same 
as those of Lot 3 except that they 
received shelled corn for 106 days. 
They were started on shelled corn 
after 60 days full-feeding of silage. 
They were fed a total of 166 days, 
the same as Lot 3, and made an 
average daily gain of about 1.8 
pounds per s,teer daily.
B y  C. C. CULBERTSON
Full-Fed Shelled Corn
Lots 5 and 6 received a full feed 
of shelled corn with a full feed of 
silage from the start. They, too, 
got 1 pound per steer daily of 
alfalfa hay, 1 ounce daily of min­
eral mixture and block salt self-fed. 
The only diferpnce in the feeding 
of these two lots was that the 
steers in Lot t5r got 1/4 pounds of 
soybean oilmeal and those of Lot 
6 half as much— 4^ pound per steer 
daily.
The steers of these two lots were 
fed for only 120 days when they 
were marketed. They made an 
average daily gain of 2.27 pounds 
daily per steer for Lot 5 ( l 1/?. 
pounds of soybean oilmeal) and 
2.35 for Lot 6 0 4  pound daily of 
oilmeal).
Returns Per Steer
Because these steers were sold 
at different times of the year, it is 
difficult to make comparisons in 
the returns from the different ra­
tions, but for the first 120 days the 
average daily gains per steer were
as follows:
Lot 1—No corn .......... 1-94 pounds
Lot 2—No corn ..........  2.08 pounds
Lot 3—Corn 30 days 2.06 pounds
Lot 4—Corn 60 days 1.96 pounds
Lot 5—Corn 120 days 2.27 pounds
Lot 6—Corn 120 days 2.35 pounds
It is evident that if you want the 
most rapid gains with finish, then 
you must feed more shelled corn. 
But any of these rations made 
good gains—they did the job and 
made satisfactory beef of A grade 
or better. It was necessary to 
carry the steers of Lots 1 and 2 
for 180 davs, or 6 months, to make 
them weigh about the same as and 
approximate the finish of those in 
Lots 5 and 6. The steers of Lots 5 
and 6 were ready for market in 
4 months—120 days. Those fed 
shelled corn for 76 and 106 days 
required 166 days to attain about 
the same weight and finish.
The steers were put on feed in 
this experiment last Nov. 22 when
they weighed an average of 820 
pounds each. The average steers 
in Lots 1 and 2, after 120 days on 
a full feed of corn silage plus 60 
days of shelled corn, weighed 1139 
and 1140 pounds when they were 
sold in Chicago May 24. Lot 3 
steers weighed 1136 each when 
marketed May 10; those in Lot 4 
weighed 1115 when sold May 10; 
Lot 5 steers weighed 1101 when 
sold March 29 and those in Lot 6, 
1102 at the same date.
Cost of Gains
Feed was charged to the steers 
at the following prices: Shelled 
corn $1 per bushel; soybean oil­
meal $60 per ton; corn silage $8 
per ton; all hay $20 per ton; min­
eral mixture $60 per ton; and block 
salt $20 per ton.
On the basis of the feed costs 
only (bedding, veterinary ex­
penses, interest, labor, death losses, 
etc., were not included), to put on 
100 pounds of gain it cost for the 
various lots:
Lot 1—$14.84 Lot 4—$16.01
Lot 2—$14.65 Lot 5—$15.57
Lot 3—$15.00 Lot 6—$13.69
In arriving at these figures we 
found that the average steer had 
consumed for the entire period fed, 
the following amounts of feed:
S. B.
No. 2 oil­
Days Sh. born Silage Hay meal
fed (bu.) (lbs.) (lbs.) (lbs.)
Lot 1 180 15.5 5506 320 255
Lot 2 180 15.2 5529 320 255
Lot 3 166 20.0 4534 256 241
Lot 4 166 24.5 3670 256 241
Lot 5 120 28.8 2133 120 180
Lot 6 120 28.3 2146 120 90
From our test we conclude that 
any of the methods of feeding will 
. do the job, so if you have plenty 
of corn silage made from corn that 
looked as if it would not mature 
before frost, you can feed out 
medium to good grade steers satis­
factorily with very little corn. It 
will take a little longer to put the 
finish on them if you limit the 
corn, but it can be done. The bet­
ter the steers and the faster you 
want them to gain and finish, then 
the more corn you need to feed.
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